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Introduction
We aim at estimating the loss of health following a non-fatal road crash. The methodology is based on the de…nition of comparison groups, by using the existing literature regarding treatment e¤ects. The main contribution of this paper is the evaluation of health losses due to injuries in terms of quality of life. Moreover, this paper applies a novel method for scaling categorical health measures, a powerful tool in health-related analysis.
The selection of the topic "road crashes" is not pointless. The e¤ectiveness of policies aimed at limiting the magnitude of the problem should be estimated carefully, allowing for the di¤erent outcomes they could yield: a reduction of the number of crashes, fatalities, and severity of the nonfatal injuries. In this context, Bishai et al. (2006) demonstrated that observed patterns in rich countries show only a decline in fatalities, but no decline of crashes or injuries. In this respect, focusing on the impact of health and well-being of injuries, and the sequelae of events in people surviving road crashes, is extremely important. Nonetheless, few studies have dealt with this topic, in part due to the computational di¢ culties of properly addressing the issue. This study contributes to the computation of the bene…ts of road crashes prevention, and could serve as an input into a cost-bene…t analysis.
The actual loss of health following road tra¢ c injuries (RTIs, hereafter) equals the di¤erence between the values associated to the post-injury health state and the potential health state (under the counterfactual scenario in which the accident does not happen).
The so-called potential health status is always unidenti…ed and thus some assumptions must be made in order to approximate it. Regarding the post-injury health status, the ideal is to estimate the chronic sequelae that a tra¢ c crash can have on the a¤ected, and to evaluate the impact of these sequelae in their daily living. However, this is a challenging task, since it is hard to obtain a complete set of data that comprises all the required information. This setback is particularly relevant at evaluating the medium or long term health e¤ects for those who have been seriously injured by a road crash, and who have been discharged from hospitals or similar health care institutions. The impracticality of performing a follow-up for these a¤ected individuals makes it almost impossible to document any future health complications that could be indirectly caused by the RTIs su¤ered in the past. If such information is omitted however, we run the risk of underestimating the actual toll of road crashes on society.
The literature proposes few solutions to deal with this bias. Normally, the post injury health status is obtained from sources as police records, Hospital Discharge Registers, or databases from health care institutions. The nature of these databases is essentially linked to the estimation of the seriousness of the injuries, rather than focusing on the impact of the injury over the general health state of the individual. Particularly relevant is the methodology developed at estimating the potential health state. The earliest studies in this area directly assume the potential health state as that of being in "perfect health" (Sullivan et al., 2003; Redelmeier and Weinstein, 1999) . More recently, a comparison group is taken as a proxy of the potential health state of the victim (Nyman et al, 2008 ).
This methodology is mainly based on the use of population norms that provide some benchmark against which to compare post-injury outcomes. The common norms are stated in terms of changed health baselines for men/women and di¤erent age-groups.
We think that these methodologies can be improved. Notice that the assumptions stated above treat road crashes either as fortuitous events or completely based on few observable factors. However, data show that people a¤ected by RTIs can be neither considered as randomly selected, nor as a perfectly targeted population. We should think about the existence of unobservable factors, such as the degree of risk aversion, the driving ability, and so on, that could a¤ect the health state as well as the probability of having a road crash. Previous literature does not control for the possible existence of a selection bias in the results. Moreover, they fail to express the result in preference-based metrics, so that it cannot be extended to a policy or social framework. Nyman et al. (2008) make a …rst attempt to outperform the previous studies. Nonethless, there are some weak points in their approach: on the one hand, they use scaling methods with a lack of theoretical support; on the other hand, they consider road crashes as purely stochastic occurences.
Thus, there exists room for improving the estimation of the impact of RTIs and sequelae in terms of quality of life (QoL, hereafter) lost.
In this work we estimate the loss of health (in QoL terms) that is due to a road crash, for those who su¤er from RTIs, up to one year after the crash. The analysis is performed for non-institutionalized individuals. The methodology is based on the de…nition of comparison groups, by using the existing literature concerning treatment e¤ects. We analyze whether the introduction of variables that could capture risk aversion modi…es the results substantially, with respect to the outcomes derived by treating road crashes as fortuitous events. If so, the results could suggest the existence of unobserved factors that had not been captured by the controls introduced in the model. In Section 2 the methodology is described, starting with the estimation of the direct loss of health, and following with the cardinalization of categorical variables. The data and variables used for the analysis will also be described in this section. In Section 3 we present the main results, and several robustness checks. Section 4 concludes.
Methodology
Two di¤erent steps are required for our analysis. The …rst one concerns the evaluation of health losses. We target the population of interest, and we establish the methodology and the identi…cation strategy. The second step regards the measurement of health states.
We discuss the selection of a proper metric, and the procedure for deriving the selected 2.1 Evaluation of health losses
Target population
The paper focuses on evaluating the medium term health e¤ects for those who have been injured by a road crash, up to one year after the crash. The analysis does not consider those individuals with more severe consequences from road crashes: either the institutionalized individuals or those non institutionalized who are not able to report their Self-Assessed Health (SAH, hereafter). The e¤ect of RTIs on that population should be addressed by a di¤erent procedure, and by using alternative databases as could be hospital registers or institution-speci…c records.
The population of interest for the current analysis embraces those injured by a nonfatal road crash, who have already been discharged from hospitals or similar health care institutions. The di¢ culty of performing a follow-up for these a¤ected individuals makes the estimation more challenging: it is quite complex to document any future health complications that could be indirectly caused by the RTIs su¤ered in the past. Besides, the data collection of those severely injured by RTIs is quite limited, so that our short-term objective consists in obtaining the …nest estimation of health losses but with the restrain of the availability of data. Most likely the results are conservative estimations that indicate minimum thresholds of health related QoL lost.
We are interested in estimating the health e¤ects on the following target groups:
[SV] Severely injured by a road crash.
[SL] Slightly injured by a road crash.
[INJ] Injured (slightly or severely) by a road crash.
Distinguishing between the three de…ned groups for the target population is not point-less. On one hand, the composition of the groups may result from di¤erent observable characteristics. For example, severe injuries may be attached to risky behavior towards driving, or the misuse of seat belts, what could be correlated to age, gender or experience.
Considering these groups independently may provide more accurate results. On the other hand, it is worthy to mention that most of the international and country-level accident databases (e.g. CARE, IRTAD or PENDANT, to cite but a few) stratify the injured ones by the outcome of the crash and/or the severity of the injuries: dead, seriously injured, slightly injured, not injured. Therefore, the health e¤ects to be estimated could be easily applied to di¤erent frameworks. Still, the analysis will be also performed over those who had a road crash, regardless the severity of the injuries. The results obtained form [INJ] will represent the overall e¤ect of RTIs, and the estimates may be useful in contexts where the level of severity of RTIs is either not available or reliable.
Analysis of health losses
The analysis of health losses due to RTIs can be performed by using the treatment e¤ects literature. In this context, the "treatment" is interpreted as the occurrence of a road crash that causes injuries to the a¤ected individuals. In this paper we focus on the average loss of health as a result of a road crash, for those who had a non-fatal accident (average treatment e¤ect on the treated or ATET ) Some notation is useful at this point. Let D i indicate whether individual i had a road crash (D i = 1) or not (D i = 0). Let H i represent the health status for individual i. This health state is measured after the road crash takes place. We de…ne H 0 as the outcome that individual i would attain if he had not su¤ered from RTIs. Equivalently, H 1 is the outcome that individual i would realize if he had su¤ered the road crash. Thus,
is the observed health status of the individual i. Let H be the set of all observed health statuses.
The ATET cannot be identi…ed using observational data since H 0 is only observed for those targeted by D i = 0. A suitable solution is to approximate the average health state that injured people would have had in the absence of the road crash (potential health status) by the average health state observed in a comparable group of people that have not had an accident. As we mentioned in the Introduction, data show that tra¢ c crashes are not completely random, but they are more likely to happen to people with particular traits (for instance men aged [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . Therefore the average health of injured (a¤ected group, hereafter) and non-injured (comparison group, hereafter) individuals cannot be unconditionally compared. Thus, the validity of this approximation is likely to be higher once di¤erences in the distribution of observed individual characteristics are controlled for. Let Z be a vector including information relative to individual i that is a priori thought to in ‡uence his probability of su¤ering a road crash.
We follow the procedure developed in Abadie (2005) for the conventional di¤erence-in-di¤erences estimator, now adapted to the situation where only cross-section data for the post-treatment period are available. The ATET can be written as follows (the usual identi…cation assumptions apply):
Equation (1) suggests a simple two-step method to estimate the ATET. First, the conditional probabilities are estimated using a logit model and the …tted values of P (D = 1jZ)
are calculated for each individual in the sample. Second, the …tted values are plugged into the sample analog of Equation (1 that may a¤ect the health status, the probability of being injured by a road crash, as well as the severity of the injury, are observable.
There are also unobservable factors, as the degree of risk aversion or the driving ability that could also a¤ect health as well as accident and injury causation. In order to ensure that the results provide an accurate estimation, the propensity score will be computed under di¤erent sets of controls. In a …rst set of variables (xvars1 ) only agegender controls will be included. The second group of factors (xvars2 ) will add new observable characteristics of the individual. Finally, a third group (xvars3 ) will add controls that try to capture behavioral and psychological characteristics of the individuals, as proxies for the unobservable factors that could a¤ect the probability of belonging to
We will analyze whether the introduction of variables that could capture risk aversion modi…es the ATET substantially, with respect to the results derived by treating road crashes as fortuitous events. If so, the results could suggest the existence of unobserved factors that had not been captured by the controls introduced in the model. The composition of the target groups is the following (note that the comparison groups selected can approximate better the potential health state of the a¤ected individuals):
[SV] A¤ected group: 297 individuals answering "Seriously" or "Quite a lot" in F2. For the comparison group, those reporting "Slightly" in F2 are dropped from the sample.
[SL] A¤ected group: 553 reporting "Slightly" in F2. For the comparison group, those reporting "Seriously" or "Quite a lot" in F2 are dropped from the sample.
[INJ] A¤ected group: 850 individuals answering "Yes" in F1.
For evaluating the propensity score we perform di¤erent logit models, in order to identify the nature of the selection bias. We must take special care for not including variables that could be themselves a¤ected by treatment into the regression. The characteristics of the injured people are recorded up to one year after the accident, so that they could be re ‡ecting the consequences of a road crash rather than the probability of su¤ering it.
These sort of variables could introduce an additional problem, that is the endogeneity in the regression, what could modify the estimated e¤ect of the treatment. Because of that, we dropped from the regression the individual characteristics that are likely to be a consequence rather than a factor related to the propensity to have a accident. For instance, the current labour status, number of hours of sleep, alcohol consumption and BMI, among others.
The following sets of controls have been included:
xvars1 : age-gender categories xvars2 : resident location, educational level, household size, population size and logincome.
xvars3 : if the individual has su¤ered another sort of accident (not a road crash); if the individual has restricted his/her nocturnal outing during the last 12 months by fear of being robbed; if he/she has been a usual smoker one year ago.
The …rst variable to be used in xvars3 tries to mark inattentive persons. The second one would capture the level of apprehension. Finally, smoking may be capturing the level of risk aversion.
Average characteristics for some key variables are given in Table I . A Mann-Whitney rank-sum test is used to compare the means of each variable for injured and non-injured (the null hypothesis is equality of means). For a start, severely injured individuals selfreport lower health levels than non-injured ones, what is consistent with the hypothesis about the existence of chronic health losses following non-fatal road crashes. Those that were "slightly injured" report better health levels than the comparison group. However, no conclusion should be drawn from this preliminary analysis: the cohort embraces mainly men aged 15-34, whose potential health state could be even better than the reported one.
In general, we observe that men are more likely to be seriously injured by a road crash than women. The table also suggests the existence of di¤erent features for those with severe RTIs, with respect to those slightly injured. For instance, the highest level of education completed di¤ers mainly by the higher proportion in secondary studies, in contrast to a lower proportion of superior studies for those seriously injured.
( Table I around here)
The factors entered in xvars3 (proxies for variables that are usually unobservable) seem to be signi…cant not only for the occurrence of a road crash, but also for the outcome of the accident. The group of injured people, regardless of the seriousness of the RTIs, includes a higher proportion of heavy smokers. Nonetheless, only the group of those severely injured seems to contain a higher proportion of inattentive or apprehensive individuals. Thus, with the aim of obtaining a valid estimate of the ATET, it is necessary to control for these di¤erences in the distribution of individual characteristics. In the present work we approach the problem from a QoL perspective, that is: we analyze the impact of non-fatal injuries on the QoL of the injured individuals, not only attending to the physical damage that the injury caused, but also contemplating the possible psychological consequences, as well as the potential impact on the well-being of those a¤ected. To perform this exercise we use Spanish data. In order to check the robustness of the results, the analysis is performed by using di¤erent quality-related health state scores (VAS tari¤ and TTO tari¤ ), that are obtained by applying the Spanish EQ-5D index tari¤s (see Badia et al., 1995 and Badia et al., 2001 ). Our analysis is performed by using the actual tari¤s (that allow negative values, that is, health states worse than death). To simplify notation, we denote the outcomes as VAS and TTO:
Measurement

Construction of the selected measure
The health scores are not directly available in the dataset MS. Thus, the health states will be derived from the respondent's assessment of her own health status. That piece of information about self-assessed health will be obtained from the categorical variable SAH : "In your opinion, how is your health in general?", where respondents must choose one of the following categories: "very good", "good", "fair", "bad" or "very bad". Since In this paper we apply a variation of the previous methodologies suggested by Cubí-Mollá (2010) . This methodology combines the distribution of observed SAH (which comprises n categories) with external information on the distribution of a generic measure of ill-health h (de…ned as h = 1 y, where y stands for the generic health measure). The aim is to construct a continuous standardized latent ill-health variable, h . Let us denote h i the true, latent ill-health of the individual i in a range ( 1; 0], and assume that h i has a lognormal distribution, for all i.
The methodology assumes that h i can be represented by h i in a 0 1 scale, and the thresholds of the intervals determining SAH ( j ; j = 0; 1; ::; n) are obtained from external information and thus, are observable. The range of h i and h i is divided into n intervals, each one corresponding to a di¤erent value of SAH :
where it is …xed that 0 = 0; n = max(h), 2 j j+1 ; and h i is assumed to be a linear function of a vector of factors X i :
The expression (2) represents the well-known ordered logit model, and (3) will allow us to use a nonparametric approach to estimate the thresholds of the model, by using the cumulative frequency of observations for each category of SAH to …nd the quantiles of the empirical distribution function for h: The setting of the thresholds allows us to identify the variance of the error term b 2 and hence, the scale of h without having any scaling or identi…cation problems (Cubí-Mollá, 2010).
Our aim is to estimate the average health valuation on a continuous 0-1 scale, for each individual by conditioning on X i . Noticing that exp(u i ) lognormal(0; 2 ); we obtain the expression:
where H i captures the estimated average value of ill-health, ranging from 0 to 1, associated to the observable characteristics of individual i:
In order to evaluate the robustness of this methodology, the thresholds are determined in terms of di¤erent generic health measures obtained from external data. We use TTO and VAS tari¤s as the continuous self-assessed measures. hereafter). 3 The …nal sample size is 20; 557 individuals.
External data and variable de…nitions for the cardinalization of SAH
Di¤erent thresholds will be computed, conditional on observed characteristics in ESCA02 /06. We will explore whether interval boundaries widely di¤er across demographic groups.
If so, the model would be adapted to …t the possible response-category cut-point shifts, among di¤erent populations. Special attention will be provided to check whether road crashes in ‡uence the cut-points. If the interval boundaries are found to be di¤erent across those who had RTIs and those who had not, even controlling for additional factors as age and gender, that would support our hypothesis regarding the dissimilar composition of both groups. Furthermore, these thresholds may capture an e¤ect of road crashes, and so the QoL lost is likely to be sensitive to making the interval boundaries RTIs-speci…c. The analysis will be also performed by using homogeneous thresholds, that is, not conditioning on individual characteristics.
It is important to notice that the SAH variable included in ESCA02/06 is not identical to the SAH variable incorporated into MS (the dataset used for estimating the ATET ).
The dissimilarity lies in the …ve possible answers given to the respondents: the category "very bad" is not available in ESCA02/06, but "excellent" is incorporated. In order to de…ne a single health index, the construction of SAH containing 4 categories is performed (the new variable will be called SAH4; the methodology explained in the previous section will apply for n = 4), following the approach adopted by several authors (e.g. Lindley Table II .
( 3 Results
Interval thresholds
We explore whether interval boundaries widely di¤er across demographic groups. Pooled data from ESCA02 and ESCA06 are grouped by gender and age category; by the existence of (at least) one chronic illness; by the existence of disabilities, and by existence and severity degree of the RTIs (non-injured, slightly injured, severely injured). The small sample size of those injured by a road crash in ESCA02/06 impedes the inclusion of additional factors.
Subjective thresholds are shown to be quite similar by disability status or existence of a chronic illness. 5 This pattern is also observed in di¤erent samples, by Van Doorslaer and Jones (2003). However, interval boundaries on the basis of age-gender groups and severity of RTIs present dissimilar cut-points. For instance, the threshold between the two lower categories of SAH is considerably higher for those injured than the threshold derived from the rest of subgroups, maybe with the exception of men and women aged 15-29. On the contrary, the thresholds between the higher categories of SAH are much lower than the rest. Di¤erent analysis have proved that this e¤ect cannot be induced by the age-gender composition of the subsample. Thus, maybe these thresholds are capturing an e¤ect of road crashes, and so the interval regression approach is likely to be sensitive to making the interval boundaries RTIs-speci…c. This response-category cut-point shift is taken into account at scaling the SAH answers in MS. The analysis is also performed by using age-gender groups and homogeneous thresholds. Table III illustrates the results regarding the VAS tari¤ (the thresholds by groups derived from alternative tari¤s show the same pattern). The thresholds are presented in terms of ill-health. 6 The sample size for every subgroup is also provided, in order to assess the comparability of both databases.
(Table III about here)
Observe that when the actual health tari¤s are used, the higher bound corresponds to one minus the minimum value of the tari¤. Also, in the absence of RTIs, the boundaries are quite similar to the homogeneous thresholds. Thus, if the results obtained by using conditioned or unconditioned boundaries are rather di¤erent, this could highlight the importance of controlling for possible response-category cut-point shifts.
Observe that 1 is very close to 0 for the VAS tari¤ (also for the TTO tari¤ ). This is a direct consequence of the "ceiling e¤ect" of these scores: a value of health equal to 1 is assigned to a great percentage of the population (63:7%). The interpolation used for estimating the thresholds avoids that 1 = 0 for these metrics.
The values should be interpreted as follows: for instance, referring to VAS , and us- 
Cardinal health measurement
The speci…cation for intervals is implemented into parallel regression models. It is important to remark that the estimated value of health is highly linked to the self-perception of health status, rather than the actual health status per se. A positive coe¢ cient means that an individual has a higher value of latent ill-health and is more likely to report a lower category of self-assessed health. The regressors have been built so that the reference individual is a Spanish woman aged 25-35, who lives in La Rioja, single, employed, completed higher education, who did not su¤er an injury during the last 12 months, no chronic illness, non-smoker, sleeps less than 8 hours per day, does not make any physical exercise and has a proper BMI (does not show underweight or obesity). 9 As expected, the ill-health decreases with income, level of education, absence of chronic 7 The McKelvey and Zavoina pseudo-R 2 is an attempt to measure model …t as the proportion of variance accounted for: var(h)/[var(h) + var(u)]. 8 RESET test is popular means of diagnostic for correctness of functional form. I test: H 0 : = 0 against the alternative H 1 : 6 = 0; in log(h i ) = X i + y i + error, where y i is generated by taking powers of the predicted values \ log(h i ) in (4). A failure to reject H 0 says the test has not been able to detect any misspeci…cation. 9 In order to allow for some variability in the e¤ect of a road crash in health, several interactions (e.g. with gender, age, education, labor status) were introduced in the preliminar models; since no interaction was signi…cant, and they did not modify the results, they were …nally dropped.
illness, and absence of injuries or limitations. Besides, ill-health is decreasing with sleeping more than 8 hours per day, exercising, living in cities with higher population. Students are healthier than any other employment condition, married and widowers are more likely to report a higher category of SAH (and thus higher value of true health) than single people. The results also provide evidence about the decline of QoL as age increases.
Estimation of health losses
The coe¢ cients and standard errors corresponding to the logit models are included in Appendix. For every group, the propensity score is larger (CI 95%) for men aged between 15 and 24, with secondary studies. Age-gender categories are found to be essential control variables for establishing the propensity score. Remark that the coe¢ cients of the behavioral factors are signi…cantly di¤erent from zero for those with severe RTIs. In particular smoking is statistically signi…cant even for those slightly injured.
It interesting to stress the main objective of the logit regression. From equation (1) we can write:
Thus, the logit model balances the samples of comparison and a¤ected groups, by introducing a weight for each individual in the comparison group.
The average health e¤ect under "selection of observables" is estimated in terms of decrease in health. The standard errors and con…dence intervals are computed by bootstrapping. The number of iterations is 1,500, and the bias-corrected estimate has been considered, assuming that standard errors are normally distributed. It can be observed that the e¤ects di¤er depending on the metric in which the ratio is expressed. The results of the estimation and the con…dence interval are illustrated in Figure 1 and Figure   2 . For a better comprehension, the results are expressed in terms of decrease in health, instead of increase in bad health. On average terms, RTIs cause a decrease in health from 0:028 (TTO tari¤, with the global thresholds and using xvars3 ) to 0:047 (VAS tari¤ ; being the thresholds obtained by RTIs and the propensity score from xvars1). For every health measure, the con…dence interval embraces values strictly negative, which indicates the existence of a reduction in QoL for those injured by a road tra¢ c crash.
The QoL lost is much higher for those severely injured. It raises up to 0:123 points of the VAS tari¤ (being the thresholds obtained by RTIs and the propensity score from xvars1 ). The results also suggest the existence of a minor decrease in health for those slightly injured, but the estimate is not statistically signi…cant. 
H indicates the proportion of health that on average individuals have lost due to a road crash, with respect to the health state that, on average, individuals would have had if the accident had not happened, estimated by using adjusted comparison groups. The con…dence interval of H is also re-scaled. The results are also shown in Tables IV-VI. ( Table IV about RTIs involve a decline in health from 3:19% (TTO tari¤, on the basis of homogeneous thresholds and being the comparison group averages adjusted by xvars3 ) to 5:61% (VAS tari¤ ; thresholds by RTIs, and using xvars1). Health losses for those who had severe RTIs are estimated to be between 8:17% and 14:90%: Health losses following slight injuries, up to one year after the road crash, are not found to be statistically signi…cant.
For every health measure, the ATET derived from the balanced data is considerably higher (in absolute terms) than the e¤ect estimated by considering that road crashes are completely random. Thus, to control for a selection bias is a relevant factor in the analysis.
The results also suggest that the potential health state of the injured is, on average, better than the health status of those who have not had a road crash. Such di¤erences in QoL are barely reduced by introducing controls to capture observable and unobservable factors that could a¤ect the probability of RTIs (xvars2 and xvars3, respectively). In fact, the correlation between both results (random and non-random treatment) remains almost constant, even though the coe¢ cient of the additional variables are signi…cantly di¤erent from zero.
It is remarkable how the estimates change depending on the measurement of health indices. At a …rst step, the de…nition of the thresholds by RTIs does not imply a monotonous cut-point shift. However, the use of di¤erent thresholds for scaling self-assessed health for severely, slightly and non-injured individuals a¤ects the estimation of the ATET. By deriving homogeneous thresholds, we could be excluding some psychological component that may be linked to the health self-perception among the a¤ected, which seems to lead to a lower ATET. The consideration of di¤erent thresholds by RTIs can be interpreted as a way to control for another source of selection bias.
Discussion
The fact that road crashes represent an alarming threat to health has been reported by a majority of the studies that deal with RTIs, causes of death or the evaluation of the bur-den of diseases. The application of di¤erent policies aimed at reducing the magnitude of the problem is essential. The e¤ectiveness of these policies should be estimated carefully, allowing for making a distinction among the di¤erent outcomes they could yield: a reduction of the number of crashes, fatalities and severity of the non-fatal RTIs. In order to pursue this task, and to allow a comparison among analysis of di¤erent interventions, we should express the total toll of deaths, injuries and sequelae derived from tra¢ c accidents in a simple metric, that could estimate the total loss of health that could be avoided.
To our knowledge few studies evaluate health losses due to non-fatal RTIs in QoL terms. Redelmeier and Weinstein (1999) for those who say they are fully recovered, 0:024 for those who are still recovering, and 0:038 for those who say that their injury is persistent. These authors do not take "perfect health" as baseline; however, they consider road crashes as stochastic occurrences, in contrast to our main hypothesis.
The methodology developed in this paper arises from the need to control for the possible existence of selection bias. This is done in two steps: …rstly, with the computation of RTIs-speci…c thresholds in ESCA02/06. Secondly, by controlling for observables, as well as introducing proxies for unobservables, at estimating the ATET. For instance, let us focus on health losses following severe RTIs, in terms of VAS tari¤. Note that when RTIs are treated completely as random (i.e. homogeneous thresholds, and not controlling for any variable at estimating the e¤ect), the QoL decrement amounts to 0:055 units.
Once we control for selection in just one step, we observe a decrement of either 0:069 (homogeneous thresholds, non-random e¤ect) or 0:102 (RTIs-speci…c thresholds, random e¤ect). Finally, if the control is set up in both steps (RTIs-speci…c thresholds, non-random e¤ect), the individuals experiment a 0:114 decline in QoL. The results follow a coherent pattern, what could add credibility to the methodology.
The main drawback at dealing with health consequences of RTIs is the data availability. There is still much to do before there is a complete set of data that comprises all valuable information made available (details of the accident, joint with description of the health state of the injured individuals, etc.). Meanwhile, the short-term objective consists of obtaining the best estimation of health losses under the limitation of the lack of available data.
In this paper, several measures have been developed in this direction. To start with, monitoring health-related QoL has been enhanced by establishing equivalences between cardinal and categorical health variables, since the former are the preferred measures for cost-e¤ectiveness analysis, but the latter is more frequently enclosed in surveys. Furthermore, typical limitations have been overcome. Firstly, the potential health status has not been assumed to be perfect health. Secondly, the methodology developed in this paper has contemplated the need of controlling for the possible existence of a selection bias. Different thresholds for scaling self-assessed health for injured and non-injured individuals have been de…ned with this aim. Also, the ATET has been estimated under three different assumptions regarding the occurrence of a road crash: treating them as fortuitous events, completely based on di¤erent sets of observable factors, or involving additional behavioral or psychological features which are, usually, unobservable. The ATET has been shown to increase signi…cantly when allowing for non-random components, remain essentially stable when controlled for di¤erent sets of socioeconomic characteristics, and decrease slightly under controls for risk aversion. Hence, the results have been proved to be robust to the estimation of the propensity score in the …rst part of the procedure.
The estimation also suggests that the potential health state of the injured is, on average, better than the health status of those who have not had a road crash.
Our research has limitations, mainly derived from the source of data. Due to the lack of available information, continuous measures of health have been partially obtained from external data. Despite the validity of the model, it may have introduced some bias, derived from di¤erent self-perceptions. Furthermore, both surveys are administered to non-institutionalized population, so that the analysis cannot be performed for those individuals, maybe the most seriously injured, that still remain in trauma centers. There is also missing information regarding possible RTIs that have occurred in the past (more than one year previous to the survey), and that may be a¤ecting the actual health state of the individual but is not observed. Finally, the ATET is likely to slightly decrease if additional unobserved factors could be incorporated in the analysis. Our results bring to light the relevance of the impact of road crashes in health-related QoL.
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[INJ] xvars3 [SV] xvars2
VAS -thresholds by RTIs
[SL] xvars3 [SV] xvars1
TTO -thresholds by gender-age group [SV] xvars1
TTO -thresholds by RTIs [SV] xvars2
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